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VI1I — Partial Derivatives

1. Find fx(x, y) and fy(x, y) using the definition of the derivative for the function
f(xny)=x"y-y +x7.

2. Find the first partial derivatives of the function.
2

a) f(x,y)zx“y—)f+2x2y2 b) z—x +y2
x*
0
¢) f(x,y)=e —ln(xy) d) f(r.0)= I:j(;jné?
e) f(xy)= arctan( ) f(xy)= I e dt
g f(x.y)=(+x)" h) f(x y)=(a+1)""

) f(xpz)=zyl+x* +y*2° j) w=sin® x+cos’ y+secztan® ¢t

3. Find the indicated partial derivative.
X—Xxy

a) f(x y) W, f;c(3,4) b) f(x y,z ) yz’ fz(1,2,3)

4. Given that w=(ax+by+cz)", where a, b and c are constants, verify that
XL+ ye+z=nw

et Oz Oz

5. Given that z=——-—, show that x——-y—=0

X +y oy = Ox

6. Let f(x,y)=\/2x2 -7y.

a) Find the slope of the surface z= f(x,y) in the x-direction at the point (4,1).
b) Find the slope of the surface z = f'(x,y) in the y-direction at the point (4,1).

7. Let f(x,y) e —e" .
a) Find the slope of the surface z= f(x,y) in the x-direction at the point (3,3).
b) Find the slope of the surface z = f'(x,y) in the y-direction at the point (3,3).
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8. Find the indicated partial derivatives
a) f(x’y)=x5y2+x3_xy4’ fxy fyy
b) f(xy)=xe": fo. [

— 232 &z 2z
C) zZ= X y b 6,(@)@) ax3

w
ox? 0voz 2

d) w=x“y"z

9. Show that the function z = xe’” + ye* is a solution of the equation
0’z 0z 0’z 0’z

—+ =X +
ox’ oy’ oxoy’ 4 ox*0y
10. The gas law for a fixed mass m of an ideal gas at absolute temperature 7, pressure P, and

volume V'is PV =nRT where R is the gas constant. Show that P oV or =-1.

oV oT oP

11. Show that w= (a coscx +bsin cx) ek , Where a, b, ¢ and k are constants is a solution to the
o*w

ox?

heat equation Oa_w =k

12. Show that f (x, y) = ln(x2 + yz) satisfies Laplace’s partial differential equation
o’f o f 0

+
ox* oy’

13. Show that u =sin (kx)sin(akt) is a solution to the wave equation u, = a’u, .
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ANSWERS
1. fx(x,y)=2xy+y2
2. a) f. (x y)=4x3y—3x2 +4xy°

)__ —4xy2 @_ 4x2y
8x_(xz_yz)2 ax_(xz_yz)Z
¢) fx(x,y)=2xe" 1 fx(x,y):e"zw —i
cosé —rsin@—r*
d )= ——— O)=—
) /() (1+7sin @) Jolr-) (1+7sind)’
% —X
e) /[Jc(x’y):x2+yz fy(x’y):xz_i_yz
D fi(xy)=e" fi(xy)=—"
) fx(x,y):cosy(1+x)cosy_1 £, (x,y)==siny(1+x)"" In(1+x)
h) fx(x,y):(xy+1)lnx+y (%ln(xy+1)+%) f, (x y)z(xy+l)lnx+y

1) f;c(xayaz):L xya xya
J1+x%+ %2 \/1+x +y°z’
ow

ow
—— =4secztan’rsec’ ¢t

fy(x,y)zx2 —3y2 +2xy

fy(x,y)=x4+4x2y

. Ow . 2

j) — =3sin’ xcosx — =-3sinycos’ y ——secztanztan t
ox oy

a) = b)2e°

a) & b)

a) fe b) Fe
a) fW (x,y) = 10x4y—4y3
b) £, (x.y)=6y%"

® N oW

0’z X’ +2xy°
c) 5= 3
8x8y (xz _yz)z
w
d —— 1)b 1
) aXZayaZ ((1 ) C(C )
Winter 2011

Sy (x,y) =2x" —12x)°
S s (x,y) = 12xyey3 +18)cy4ey3
& B 3y°x
W)

2 . b-1 2
Xy
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(1n(xy+ 1) +—"‘“"j1"y)
1+x +2y z

\/1+x +y°2



